Unnaryexcretionof 3-phenylpropionylglycine (PPG) is a diagnosticmarkerfor medium-chainacyl-CoAdehydrogenase (MCAD) deficiency.PPG is derivedfrom 3-phenyipropionic acid (PPA), a productof anaerobicbacterial metabolismin the gut.To determinewhenthe infantgut was colonized with PPA-producing bacteria, we cultured stoolin prereducedthioglycollatebrothfrom 93 apparentlyhealthyinfants.We analyzedthe productsof bacterial metabolismby gas chromatography/mass spectrometry for the presenceof PPA. Trend analysisdemonstrated a significantdifference (P <0.001 
, are frequently preventable when diagnosed before the onset of symptoms (2) . promptly after defecation. A cotton swab was plunged into the stool to recover the myimum amount of anaerobic flora. Without delay, the specimens were placed in Port-a-Cul anaerobic transport medium (Becton-Dickinson, Cockeysville, MD). Fecal cultures were grown in prereduced thioglycollate broth at 37#{176}C for 48 h. The cultures were filtered through 0.22-tm (pore size) cellulose acetate membranes before organic acid extraction.
Our protocol was based on current knowledge concerning colonic-type anaerobic organisms. Anaerobes are viable in this transport medium for as long as 72 h and the colonic flora of interest are known to be viable even after 30 mm of exposure to room air (17) . At 15 mm of air exposure of the specimen, we demonstrated 80% to 100% viability of Clostridia, in agreement with others who have studied C. perfringens (18, 19) . Preliminary evidence suggests that Clostridia species are the only producers of PPA (A. Bh#{224}la, unpublished data). We used the above procedures instead of rectal swabs out of consideration for our subjects. To our knowledge, no study has correlated the collection of stool from the anipulla to defecated stool for the recovery of anaerobic bacteria.
Urine from infants with MCAD deflcieny. Urine specimens were obtained from two patients.
The first was a breast-fed, full-term white female infant who was enzymaticaily confirmed to have MCAD deficiency EMCAD activity in cord-blood leukocytes was 0.31 nmol per minute per milligram of protein (0.31 U/g of protein); control value, 3.08 UIg}. This infant has an older sibling who is also affected. The second patient was a newborn whose sibling had died after a Reye-like episode, in whom molecular and metabolite analysis confirmed MCAD deficiency; the newborn was also shown by metabolite and molecular analysis to be affected (20) . Cotton balls were placed in the child's diapers and allowed to absorb urine. The cotton was placed in a plastic bottle, capped tightly, and shipped to us by overnight delivery. Samples were stored at -20 #{176}C until they were analyzed. Both PPG and HG in standard solutions are stable for at least 
were 250 and 300#{176}C, respectively.
The effluent was selectively monitored for the characteristic ions of mlz 222, 207, and 104 of the monotrimethylsilyl derivative of PPA. A culture was scored as positive if all three ions were present in the ratios for authentic PPA (Figure 1) 
mL of non-MCAD-deflcient
urine, which was absorbed onto cotton balls identical to those used to collect urine. The sample was frozen to -20 #{176}C and thawed. Liquid was squeezed out of the cotton balls and analyzed for HG and PPG contents as described above. Recovery of HG from the two samples was 92% and 95% [9.2 and 9.5 pg/mL (mgfL)] and of PPG was 95% (9.5 mg/L twice).
Statistical analysis.
Trend analysis for PPA production in fecal culture media relative to infant age was carried out by using the k-squared test for trend (1 dt).
We also applied Fisher's exact test to the data. Figure 2 shows the distribution of PPA-positive and PPA-negative fecal cultures plotted against the infant's age at the time of stool collection. Most of the cultures in stools from infants younger than four months were PPA negative (58 of 69 samples, 84%), whereas the majority (16 of 24 samples, 67%) from infants older than this were PPA positive.
Results
Statistical analysis with the x-squared test (1 d/) for trend was significant (P <0.001). Fisher's exact test was also highly significant (P <0.0002). The whole group was a mixture of exclusively breast-fed (ii = 17), breast-and formula-fed (n = 22), and exclusively formula-fed (ii = 54) infants. There were no differences in PPA production between breastfed infants and formula-fed infants before three months of age. The number of breast-fed infants older than four months was too small to evaluate this effect. Figure 3 shows the urinary excretion of HG and PPG from age 10 weeks to 23 weeks in a well newborn with MCAD deficiency. HG excretion was consistently high, ranging from fivefold normal (at age 16 weeks) to -200-fold the upper limit of normal. PPG excretion, on the other hand, was not consistently increased, and in three urine samples collected at 11, 12, and 14 weeks postpartum the excretion could not easily be distinguished from normal. The sample collected at age 14 weeks had clearly normal PPG excretion. Figure 4 shows the urinary excretion of HG and PPG from birth to day 40 in the second patient. PPG excretion was high at birth but by day 3 was clearly normal. HG excretion was consistently above normal.
Discussion
We investigated the production of PPA by gut bacteria in a series of healthy infants to evaluate the poten- were not present in sufficient quantity to demonstrate significant amounts of PPA by selective ion monitoring mass spectrometry until ages three to four months. The majority of infants were not fully colonized until ages five to six months. The age of colonization appears unaffected by breast-feeding however, the exclusively breast-fed sample was small, and the introduction of dietary fiber at weilning may influence the stool content 
